An investigation has been done to study the binding state of disperse dyes in poly(ethylene terephthalate) (PET) substrate. Ten anthraquinone derivatives were employed as models for disperse dyes. The equilibrium amount of sorption of these compounds on PET film was determined by vapor phase dyeing in sealed glass tubes. From these results, the heats of sorption were calculated. If necessary, the values were corrected by using the p-nitroaniline accessibility, and compared with the heats of sublimation.
INTRODUCTION
The first investigation on the vapor-phase dyeing by disperse dyes has been done by Majuryt) He measured the heats of sorption of the dyes on cellulose acetate film from the vapor and comparedthe values with the heats of sublimation, in order to get some informations on the binding state of the dye molecules in the substrate. How ever, he could get no significant conclusions. Jones and his coworker 2) made a similar investi gation, but they didn't get the expected results. Further, they measured the sublimation pressure of some disperse dyes by means of the Knudsen effusion and the torque effusion method, and from the results they concluded that the dye molecules exist as aggregate of two or three molecules in the saturated vapor') Contrary to Jones' conclusion, Kojima4) found from the more careful measurements of the subli mation pressure that the disperse dyes studied should be in monomolecular state in the saturated vapor phase. His conclusion has been supported * Present address: Toyobo Co . Ltd., Tsuruga Enzym Plant, Tsuruga, Fukui, Japan by the direct measurement of visible spectrum of the vapor of 1-methylaminoanthraquinones).
We measured the heats of sorption of some model azo disperse dyes on PET film and the heats of sublimation of these dye s6>, but the accuracy of the heats of sorption was not enough to discuss in detail.
In the present study, the heats of sorption of Table 1 shows them with the abbreviated names. Some of them were synthesized and the others were purchased.
They wer purified by column chromatography and/or recrystallization. In the experiments to measure the equilibrium dye sorption, the dyeing times twice these dyeing Table 2 Partition coefficients of 1-HAQ between PET film and gas phase at various temperatures. results were obtained.
The affinity Au °orp was calculated from the partition coefficient using the equation (5). (5) The logarithmic partition coefficients were plotted against the reciprocal absolute temperature in Figs. 3 and 4 for all the model dyes used. For each of the dyes, the experimental data gave a straight line. From the slopes the heats of sorption were obtained through the equation (6) . The values are summarized in Table 3 . For comparison, the heats of sublimation obtained by the other measurements are given in the same table. 
where P is the sublimation pressure, A and B are the constants"). The heat of sublimation AH, e and the entropy of sublimation A S,'., can be calculated using these two constants:
In the case of 1-HAQ, A and B were 5924 and 13.198), respectively.
The partition coefficients for 1-HAQ at various temperatures are given in Table 2 as an example, where the value of Va was assumed to be 0.340 1/kg9), For the other model dyes, the similar AHAQ) between PET and gas phase. -NA,,,) , in order to examine the structural change (change in Va-term) of polymer substrate to be caused by the large amount of sorption or by the "heat" treatment.
The correction of Va by p-NAacc is given by the equation (7). (7) Here, p-NAacc (t In the case of AQ, the intermolecular force is considered to arise from the dispersion force alone, because its dipole moment is zero11). Therefore, Fig. 7 Relationship between heat of sorption on PET from vapor and heat of sublimation of model disperse dyes (anthraquinone deriva tives). (Numbers on figure indicate the dye No. given in Table 1 ) 
